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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide stable red color luminescence with high 
brightness by including at least one of distyryl compounds as an organic 
luminescent material in an organic layer arranged between an anode and a 
cathode. 

SOLUTION: An organic layer having a luminescent region is arranged between 
an anode and a cathode. At least one of distyryl compounds represented by 
formula I or formula II is included as an organic luminescent material in the 
organic layer. In formula I, R1-R4 are the same or different group, and are an 
aryl group represented by formula III. In formula III, R11-R15 are the same or 
different group, and are a hydrogen atom or at least one of them is a saturated or 
non-saturated alkoxy group or alkyl group. In formula I, R5-R10 are the same or 
different group, and are a hydrogen atom, a cyano group, a nitro group, or a 
halogen atom. In formula II, R16-R21 are the same or different group, and are a 



hydrogen atom, a cyano group, a nitro group, or a halogen atom. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Organic electroluminescence devices characterized by the thing of the 
JISUCHIRIRU compound expressed with said organic layer by the following 
general formula (1) or the following general formula (3) included for a kind as an 
organic luminescent material at least in the organic electroluminescence devices 
by which the organic layer which has a luminescence field is prepared between 
an anode plate and cathode. 



[Formula 1] 




[ - however, said general formula (1) - setting - R1, R2, R3, and R4 - mutual - 
identitas - or the aryl group which is a different radical and is expressed with the 



HK5*(2) : 



following general formula (2) - it is 




(However, in said general formula (2), R11, R12, R13, R14, and R15 are radicals 
which are identitas mutually or are different.) hydrogen atoms or those at least 
one are saturation, a partial saturation alkoxyl group, or an alkyl group. R5, R6, 
R7, and R8 and R9 R10 [ and ] - mutual - identitas - or it is a different radical 
and they are a hydrogen atom, a cyano group, a nitro group, or a halogen atom. ] 
HE* (8) : 




[ - however, said general formula (3) - setting - R16, R17, R18, R19, R20, and 
R21 -- mutual - identitas - or it is a different radical and they are a hydrogen 
atom, a cyano group, a nitro group, or a halogen atom. ] 



[Claim 2] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 
transportation layer and the electron transport layer was carried out, and said 
JISUCHIRIRU compound is used as a formation ingredient of said electron hole 
transportation layer and which were indicated to claim 1 . 
[Claim 3] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 
transportation layer and the electron transport layer was carried out one by one, 
and said JISUCHIRIRU compound is used as a formation ingredient of said 
electron transport layer and which were indicated to claim 1 . 
[Claim 4] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and said JISUCHIRIRU compound is used as a formation ingredient 
of said luminous layer and which were indicated to claim 1. 
[Claim 5] In the organic electroluminescence devices by which the organic layer 
which has a luminescence field is prepared between an anode plate and 
cathode It is characterized by containing at least one sort of a JISUCHIRIRU 
compound expressed with said organic layer following structure-expression (4)-1, 
(4)-2, (4)-3, (4)-4, (4)-5, (4)-6, (4)-7, (4)-8, (4)-9, or (4)-10 as an organic 



luminescent material. Organic electroluminescence devices. 

[Formula 2] 

(4) -1 : 
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[Claim 6] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 
transportation layer and the electron transport layer was carried out, and said 
JISUCHIRIRU compound is used as a formation ingredient of said electron hole 
transportation layer and which were indicated to claim 5. 
[Claim 7] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 
transportation layer and the electron transport layer was carried out one by one, 
and said JISUCHIRIRU compound is used as a formation ingredient of said 
electron transport layer and which were indicated to claim 5. 
[Claim 8] Organic electroluminescence devices for which said organic layer has 
the organic laminated structure to which the laminating of an electron hole 
transportation layer, a luminous layer, and the electron transport layer was 
carried out, and said JISUCHIRIRU compound is used as a formation ingredient 



of said luminous layer and which were indicated to claim 5. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the organic electroluminescence 
devices (organic EL device) by which the organic layer which has a 
luminescence field is prepared between an anode plate and cathode. 
[0002] 

[Description of the Prior Art] The lightweight and efficient flat-panel display is 
briskly studied and developed as an object for the screen display of a computer 
or television. 

[0003] first - although brightness of the Braun tube (CRT) is high, and it is used 
most mostly as a current display since color reproduction nature is good ~ ** ~ it 
is high and power consumption also has heavily the problem of being high. 
[0004] Moreover, liquid crystal displays, such as an active-matrix drive, are 
commercialized as a lightweight and efficient flat-panel display. However, the 
angle of visibility of a liquid crystal display is narrow, and since it is not 



spontaneous light, it has the trouble of not having sufficient response engine 
performance to that the power consumption of a back light is large, and the 
high-speed video signal of a high definition with which utilization will be expected 
from now on under an environment dark in a perimeter. Technical problems, like 
especially the thing for which the display of big screen size is manufactured is 
difficult, and the cost is high also occur. 

[0005] Although there is possibility of the display using the light emitting diode as 
an alternative over this, too, a manufacturing cost is high and the technical 
problem to utilization is large as a display candidate of a low price who there are 
problems, like it is difficult to form the matrix structure of a light emitting diode on 
the substrate whose number is one, and replaces the Braun tube. 
[0006] Organic electroluminescence devices (organic EL device) using an 
organic luminescent material as a flat-panel display which may solve many of 
these technical problems attract attention recently. That is, by using an organic 
compound as a luminescent material, a speed of response is high-speed with 
spontaneous light, and implementation of a flat-panel display without an 
angle-of-visibility dependency is expected. 

[0007] The configuration of organic electroluminescence devices forms the 
organic thin film containing the luminescent material which emits light by 
impregnation of a current between the positive electrode of translucency, and 



metal cathode. C. W.Tang, S.A.VanSlyke, etc. In the research report of the 
51st-volume No. 12 Applied Physics Letters 913-915-page (1987) printing The 
component structure which emits light when the hole and electron which were 
poured in into the organic film from each electrode recombine an organic thin 
film as two-layer structure of the thin film which consists of an electron hole 
transportability ingredient, and the thin film which consists of an electronic 
transportability ingredient was developed (organic EL device of single hetero 
structure). 

[0008] With this component structure, either the electron hole transportation 
ingredient or the electronic transportation ingredient serves as luminescent 
material, and luminescence occurs by the wavelength range corresponding to 
the energy gap of the ground state and excitation state of luminescent material. 
By considering as such two-layer structure, reduction of large driver voltage and 
an improvement of luminous efficiency were made. 

[0009] Then, C.Adachi, S.Tokita, T.Tsutsui, S.Saito etc. As indicated by the 
research report of Japanese Journal of Applied Physics volume [ 27th ] No. 2 
L269-L 271 -page (1988) printing The three-tiered structure (organic EL device of 
double hetero structure) of an electron hole transportation ingredient, 
luminescent material, and an electronic transportation ingredient is developed. 
Furthermore, C.W.Tang, S.A.VanSlyke, C.H.Chen, etc. Journal of Applied 



Physics As indicated by the research report of the 65th-volume No. 9 
3610-3616-page (1989) printing The component structure where luminescent 
material was included in the electronic transportation ingredient etc. was 
developed. By these researches, by the low battery, the possibility of 
luminescence of high brightness is verified and researches and developments 
are done very actively in recent years. 

[0010] It can be said that there is an organic compound used for luminescent 
material about the advantage that the luminescent color is theoretically 
changeable into arbitration by changing the molecular structure from the 
versatility. Therefore, it can be said to be easy by performing a molecular design 
compared with the thin film EL element which used the inorganic substance to 
arrange three good colors of R (red), G (green), and B (blue) of color purity 
required for a full color display. 
[0011] 

[Problem(s) to be Solved by the Invention] However, also in organic 
electroluminescence devices, there is a problem which must be solved in fact. 
Development of the stable red light emitting device of high brightness is difficult, 
and the satisfaction as a display ingredient of the highest brightness and 
dependability does not go as an electronic transportation ingredient by which the 
current report is carried out in the example of red luminescence which doped 



DCM [a 4-dicyanomethylene-6-(p-dimethylaminostyryl)-2-methyl-4H-pyran] to 
tris (eight quinolinol) aluminum (the following, Alq3, and abbreviated name.). 
[0012] Moreover, T.Tsutsui and D.U.Kim Inorganic and Organic 
electroluminescence BSB-BCN reported at the meeting (1996 Berlin) is 1000 
cd/m2. Although the above high brightness is realized, it cannot be said to be 
what has a perfect chromaticity as red which corresponds in full color. 
[0013] The present condition is that implementation of stability and the high red 
light emitting device of color purity is furthermore desired by high brightness. 
[0014] Moreover, in JP,7-188649,A (Japanese Patent Application No. No. 
148798 [ six to ]), although it has proposed using a specific JISUCHIRIRU 
compound as an organic electroluminescence ingredient, the target luminescent 
color is blue and it is not an object for red. 

[0015] The purpose of this invention is to offer the organic electroluminescence 

devices which have high brightness and stable red luminescence. 

[0016] 

[Means for Solving the Problem] In order that this invention may solve the 
above-mentioned technical problem, as a result of inquiring wholeheartedly, a 
header and this invention are reached [ that the stable full color display 
implementation of high brightness can be provided with a red light emitting 
device with very useful high dependability, and ] by using a specific 



JISUCHIRIRU compound as a luminescent material. 

[0017] That is, the organic layer which has a luminescence field is prepared 
between an anode plate and cathode, and this invention requires it for the 
organic electroluminescence devices characterized by the thing of the 
JISUCHIRIRU compound expressed with said organic layer by the following 
general formula (1) or the following general formula (3) included for a kind as an 
organic luminescent material at least in the organic electroluminescence devices 
which contain as a component the organic substance which emits light by 
impregnation of a current. 



[Formula 3] 

-tt*(i) : 




[ - however, said general formula (1) - setting - R1 , R2, R3, and R4 - mutual - 
identitas - or the aryl group which is a different radical and is expressed with the 



HKst (2) : 



following general formula (2) - it is 




(However, in said general formula (2), R11, R12, R13, R14, and R15 are radicals 
which are identitas mutually or are different.) Hydrogen atoms or those at least 
one are saturation, a partial saturation alkoxyl group, or an alkyl group (a methyl 
group and tertiary butyl are desirable.), it is . R5, R6, R7, R8, R9, and R10 are 
radicals which are identitas mutually or are different, and are a hydrogen atom, a 
cyano group, a nitro group, or a halogen atom (F, CI, Br, and I are mentioned to 
this.), it is . ] 
H&^(3) : 




[ - however, said general formula (3) - setting - R16, R17, R18, R19, R20, and 



R21 ~ mutual -- identitas - or it is a different radical and they are a hydrogen 
atom, a cyano group, a nitro group, or a halogen atom (F, CI, Br, and I are 
mentioned to this.). ] 

[0018] While stable red luminescence is obtained by high brightness by using 
the above-mentioned general formula (1) and/or the JISUCHIRIRU compound of 

(3) for luminescent material, the component which was chemically [ electrically, 
thermally, or ] excellent in stability can be offered. Although the JISUCHIRIRU 
compound expressed with the above-mentioned general formula (1) or (3) can 
be used independently, respectively, you may use together. 

[0019] The JISUCHIRIRU compound used for the organic electroluminescence 
devices of this invention is explained. 

[0020] In the organic electroluminescence devices of this invention, the 
JISUCHIRIRU compound shown by the general formula (1) which is luminescent 
material has at least one usable sort of the molecular structure like following 
structure-expression (4)-1, (4)-2, (4)-3, (4)-4, (4)-5, (4)-6, (4)-7, (4)-8, (4)-9, or 

(4) -10. Each of these is bis(amino styryl) naphthyl compounds which have an 
alkoxyphenyl radical, an alkylphenyl radical, or a non-permuted phenyl group. 
[Formula 4] 
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[0021] The example of organic electroluminescence devices based on this 
invention is shown in drawing 1 - drawing 4 , respectively. 
[0022] Drawing 1 is the transparency mold organic electroluminescence devices 
A to which the luminescence light 20 penetrates cathode 3, and luminescence 
20 can be observed also from a protective layer 4 side. Drawing 2 shows the 
reflective mold organic electroluminescence devices B which also obtain the 
reflected light in cathode 3 as a luminescence light 20. 

[0023] Among drawing, one is a substrate for forming organic 
electroluminescence devices, and can use glass, plastics, and other proper 
ingredients. Moreover, a substrate can also be shared when using organic 
electroluminescence devices combining other display devices. 2 - a transparent 
electrode (anode plate) ~ it is -- ITO (Indium tin oxide) and Sn02 etc. - it can be 
used. 

[0024] Moreover, 5 is an organic luminous layer and contains the 



above-mentioned JISUCHIRIRU compound as a luminescent material. About 
this luminous layer, well-known various configurations can be conventionally 
used as lamination which obtains organic electroluminescence 20. When the 
ingredient which constitutes an electron hole transportation layer or an electron 
transport layer has a luminescence so that it may mention later for example, the 
structure which carried out the laminating of these thin films can be used. 
Furthermore, in order to raise charge transportability ability in the range which 
fills the purpose of this invention, both an electron hole transportation layer, and 
both [ either or ] bar using the structure which carried out the laminating of the 
thin film of two or more sorts of ingredients, or the thin film which consists of a 
presentation which mixed two or more sorts of ingredients. Moreover, in order to 
improve the luminescence engine performance, the ingredient of at least one or 
more sorts of fluorescence may be used, and the structure which pinched this 
thin film between the electron hole transportation layer and the electron transport 
layer, and the structure where the ingredient of at least one or more sorts of 
fluorescence was further included in an electron hole transportation layer, 
electron transport layers, or these both may be used. In order to improve 
luminous efficiency in these cases, it is also possible to include the thin film for 
controlling transportation of an electron hole or an electron in the lamination. 
[0025] Since the JISUCHIRIRU compound illustrated with the above-mentioned 



structure expression (4) has both electronic transportability ability and electron 
hole transportability ability, it can be used during a component configuration also 
as a luminous layer which served as the electron hole transportation layer also 
as a luminous layer which served both as the electron transport layer. Moreover, 
it is also possible to consider as the configuration put in the electron transport 
layer and the electron hole transportation layer by making this JISUCHIRIRU 
compound into a luminous layer. 

[0026] In addition, among drawing 1 and drawing 2 , three are cathode and can 
use the alloy of a metal [ activity / calcium / Li, Mg, ] and metals, such as Ag, 
aluminum, and In, or the structure which carried out the laminating of these as 
an electrode material. In the organic electroluminescence devices of a 
transparency mold, the light transmittance suitable for an application can be 
obtained by adjusting the thickness of cathode. Moreover, drawing 4 is the 
closure and a protective layer, and the effectiveness goes up them by making 
the organic whole electroluminescence devices into wrap structure. A proper 
ingredient can be used if airtightness is maintained. Moreover, 8 is a drive power 
source for current impregnation. 

[0027] In the organic electroluminescence devices based on this invention, the 
organic layer has the organic laminated structure (single hetero structure) to 
which the laminating of an electron hole transportation layer and the electron 



transport layer was carried out, and said JISUCHIRIRU compound may be used 
as a formation ingredient of an electron hole transportation layer or an electron 
transport layer. Or the organic layer has the organic laminated structure (double 
hetero structure) to which the laminating of an electron hole transportation layer, 
a luminous layer, and the electron transport layer was carried out one by one, 
and said JISUCHIRIRU compound may be used as a formation ingredient of a 
luminous layer. 

[0028] When the example of the organic electroluminescence devices which 
have such an organic laminated structure is shown, drawing 3 has the laminated 
structure to which the laminating of organic layer 5a which consists of an anode 
plate 2, and the electron hole transportation layer 6 and electron transport layer 
7 of translucency on the substrate 1 of translucency, and the cathode 3 was 
carried out one by one, and is the organic electroluminescence devices C of the 
single hetero structure where a protective coat 4 comes to carry out the closure 
of this laminated structure. 

[0029] In the case of the lamination which omitted the luminous layer as shown 
in drawing 3 , the luminescence 20 of predetermined wavelength is generated 
from the interface of the electron hole transportation layer 6 and an electron 
transport layer 7. These luminescence is observed from a substrate 1 side. 
[0030] Moreover, drawing 4 has the laminated structure to which the laminating 



of organic layer 5b which consists of an anode plate 2, and the electron hole 
transportation layer 10, the luminous layer 11 and electron transport layer 12 of 
translucency on the substrate 1 of translucency, and the cathode 3 was carried 
out one by one, and is the organic electroluminescence devices D of the double 
hetero structure where a protective coat 4 comes to carry out the closure of this 
laminated structure. 

[0031] In the organic electroluminescence devices shown in drawing 4 , the 
electron with which the electron hole poured in from the anode plate 2 was 
poured in from cathode 3 through the electron hole transportation layer 10 
reaches a luminous layer 11 through an electron transport layer 12, respectively 
by impressing direct current voltage between an anode plate 2 and cathode 3. 
Consequently, the recombination of an electron/electron hole arises in a 
luminous layer 11, a singlet exciton generates, and luminescence of 
predetermined wavelength is generated from this singlet exciton. 
[0032] In each organic electroluminescence devices C and D mentioned above, 
the ingredient of light transmission nature, such as glass and plastics, can be 
suitably used for a substrate 1 . Moreover, when using combining other display 
devices, or when arranging the laminated structure shown in drawing 3 and 
drawing 4 in the shape of a matrix, it is good considering this substrate as 
common use. Moreover, Components C and D can all take any structure of a 



transparency mold and a reflective mold. 

[0033] moreover, the anode plate 2 - a transparent electrode -- it is - ITO 
(indium tin oxide) and Sn02 etc. - it can be used. Between this anode plate 2 
and the electron hole transportation layer 6 (or electron hole transportation layer 
10), the thin film which consists of the organic substance or an organometallic 
compound may be prepared in order to improve the injection efficiency of a 
charge. In addition, when the protective coat 4 is formed with conductive 
ingredients, such as a metal, the insulator layer may be prepared in the side face 
of an anode plate 2. 

[0034] Moreover, the electron hole transportation layer 6 and an electron 
transport layer 7 are organic layers by which the laminating was carried out, the 
JISUCHIRIRU compound described above to these either or both sides contains 
organic layer 5a in the organic electroluminescence devices C, and it is good as 
the luminescent electron hole transportation layer 6 or a luminescent electron 
transport layer 7. Organic layer 5b in the organic electroluminescence devices D 
can take various laminated structures, although the electron hole transportation 
layer 10, the luminous layer 11 containing the above-mentioned JISUCHIRIRU 
compound, and an electron transport layer 12 are organic layers by which the 
laminating was carried out. For example, both the electron hole transportation 
layer, and both [ either or ] may have a luminescence. 



[0035] Moreover, although it is desirable that it is the layer which the electron 
hole transportation layer 6 or an electron transport layer 7, and a luminous layer 
11 turn into from the JISUCHIRIRU compound of this invention especially, these 
layers may be formed only with said JISUCHIRIRU compound, or you may form 
by said JISUCHIRIRU compound, other electron holes, or vapor codeposition 
with electronic transportation ingredients (for example, aromatic amine and 
pyrazolines etc.). Furthermore, in an electron hole transportation layer, in order 
to raise electron hole transportability ability, the electron hole transportation layer 
which carried out the laminating of two or more sorts of electron hole 
transportation ingredients may be formed. 

[0036] Moreover, in the organic electroluminescence devices C, although a 
luminous layer may be the electronic transportability luminous layer 7, 
depending on the electrical potential difference impressed from a power source 
8, light may be emitted by the electron hole transportation layer 6 or its interface. 
Similarly, in the organic electroluminescence devices D, a luminous layer may 
be an electron transport layer 12 in addition to layer 1 1 , and may be the electron 
hole transportation layer 10. In order to raise the luminescence engine 
performance, it is good that it is the structure where the luminous layer 1 1 which 
used at least one sort of fluorescence ingredients was made to pinch between 
an electron hole transportation layer and an electron transport layer. Or the 



structure where an electron hole transportation layer, an electron transport layer, 
or both [ these ] layers were made to contain this fluorescence ingredient may be 
constituted. In such a case, in order to improve luminous efficiency, it is also 
possible to include the thin films (a hole blocking layer, exciton generation layer, 
etc.) for controlling transportation of an electron hole or an electron in the 
lamination. 

[0037] Moreover, you may be the structure in which could use the alloy of a 
metal [ activity / calcium / Li, Mg, ] and metals, such as Ag, aluminum, and In, as 
an ingredient used for cathode 3, and these metal layers carried out the 
laminating. In addition, the organic electroluminescence devices corresponding 
to an application are producible by choosing the thickness and the quality of the 
material of cathode suitably. 

[0038] Moreover, a protective coat 4 acts as closure film, is making the organic 
whole electroluminescence devices into wrap structure, and can improve charge 
injection efficiency and luminous efficiency. In addition, if the airtightness is 
maintained, a single metal or alloys, such as aluminum, gold, and chromium, etc. 
can choose the ingredient suitably. 

[0039] Although the current impressed to each above-mentioned organic 
electroluminescence devices is usually a direct current, pulse current and an 
alternating current may be used. If a current value and an 



electrical-potential-difference value are within the limits which does not carry out 
component destruction, there will be especially no limit, but when the power 
consumption and the life of organic electroluminescence devices are taken into 
consideration, it is desirable to make light emit efficiently with as small electrical 
energy as possible. 

[0040] Next, drawing 5 is the example of a configuration of the flat-surface 
display which used the organic electroluminescence devices of this invention. In 
the full color display, like illustration, red (R) and the green organic layer 5 (5a, 
5b) which can emit light in the three primary colors of (G) and blue (B) are 
allotted between cathode 3 and an anode plate 2. It can prepare in the shape of 
[ which crosses mutually ] a stripe, it is chosen by the luminance-signal circuit 14 
and the control circuit 15 with a built-in shift register, and a signal level is 
impressed to each, and cathode 3 and an anode plate 2 are constituted so that 
the organic layer of the location (pixel) where the cathode 3 and the anode plate 
2 which were chosen by this cross may emit light. 

[0041] That is, it is a 8x3RGB simple matrix, and drawing 5 arranges the layered 
product 5 which consists of one side between cathode 3 and an anode plate 2, 
even if there are few electron hole transportation layers, and luminous layers 
and electron transport layers either (refer to drawing 3 or drawing 4 ). Both 
cathode and an anode plate are made to intersect perpendicularly in the shape 



of a matrix mutually, impress a signal level serially by the control circuits 15 and 
14 with a built-in shift register, and they are constituted so that light may be 
emitted in the decussation location, while carrying out patterning to the shape of 
a stripe. Of course, the EL element of this configuration can be used also as 
picture reproducer as a display of an alphabetic character, a notation, etc. 
Moreover, the stripe-like pattern of cathode 3 and an anode plate 2 is arranged 
for every color of red (R), green (G), and blue (B), and it becomes possible to 
constitute multicolor or all full color solid-state mold flat-panel displays. 
[0042] 

[Example] Hereafter, although this invention is concretely explained about an 
example, this invention is not limited to the following examples. 
[0043] Example 1 this example is R2 among the above-mentioned 
JISUCHIRIRU compounds of a general formula (1), and R3. It is 
3-methoxypheny radical R6 and R9 It is the example which produced the organic 
electroluminescence devices of single hetero structure, using the compound 
with a cyano group of following structure-expression (4)-1 as an electron hole 
transportability luminescent material. 
[Formula 5] 



fiK6* (4) -1 : 




[0044] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and the compound of above-mentioned 
structure-expression (4)-1 was formed as an electron hole transportation layer 
(********) in thickness of 50nm under the vacuum of 10 - 4 or less Pa with the 
vacuum deposition method. The vacuum evaporationo rate was carried out in 
0.1nm/second. 

[0045] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the following 
structure expression was vapor-deposited in contact with the electron hole 
transportation layer as an electronic transportation ingredient. Alq3 from ~ 
thickness of this becoming electron transport layer was also set to 50nm, and 
the vacuum evaporationo rate was carried out in 0.2nm/second. 



[Formula 6] 

Alq 8 : 




[0046] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 by 
the example 1. 

[0047] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 1 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, as 
shown in drawing 6 , it obtained the spectrum which has a luminescence peak in 
650nm. The spectroscope which used the photodiode array by the Otsuka 



electronic company as the detector was used for spectrometry. Moreover, when 
the electrical-potential-difference-measurement of luminance is performed, as it 
is shown in drawing 10 , they are 3000 cd/m2 at 8V. Brightness was obtained. 
[0048] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 1500 hours until 
brightness was halved. 

[0049] Example 2 this example is R1 among the above-mentioned 
JISUCHIRIRU compounds of a general formula (1), and R2. It is 
3-methoxypheny radical R6 and R9 It is the example which produced the organic 
electroluminescence devices of single hetero structure, using the compound 
with a cyano group of above-mentioned structure-expression (4)-1 as an 
electronic transportability luminescent material. 

[0050] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD (alpha-naphthylphenyl 



diamine) of the following structure expression was formed as an electron hole 
transportation layer in thickness of 50nm under the vacuum of 10 - 4 or less Pa 
with vacuum evaporation technique. The vacuum evaporationo rate was carried 
out in 0.1nm/second. 
[Formula 7] 

a-NPD : 




[0051] Furthermore, the compound of above-mentioned structure-expression 
(4)-1 was vapor-deposited in contact with the electron hole transportation layer 
as an electronic transportation ingredient. The above-mentioned structure 
expression (4) Thickness of the electron transport layer (********) which consists 
of a compound of -1 was also set to 50nm, and the vacuum evaporationo rate 
was carried out in 0.2nm/second. 

[0052] The cascade screen of Mg and Ag was adopted as a cathode material, 



and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 by 
the example 2. 

[0053] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 2 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , as shown in drawing 7 , it obtained the spectrum which has a 
luminescence peak in 650nm. Moreover, when the 
electrical-potential-difference-measurement of luminance is performed, as it is 
shown in drawing 1 1 , they are 2600 cd/m2 at 8V. Brightness was obtained. 
[0054] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 1200 hours until 
brightness was halved. 

[0055] Example 3 this example is R2 among the above-mentioned 
JISUCHIRIRU compounds of a general formula (1), and R3. It is 



3-methoxypheny radical R6 and R9 It is the example which produced the organic 
electroluminescence devices of double hetero layer structure, using the 
compound with a cyano group of above-mentioned structure-expression (4)-1 as 
a luminescent material. 

[0056] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed as an electron hole transportation layer in 
thickness of 30nm under the vacuum of 10 - 4 or less Pa with the vacuum 
deposition method. The vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0057] Furthermore, the compound of above-mentioned structure-expression 
(4)-1 was vapor-deposited in contact with the electron hole transportation layer 
as a luminescent material. The above-mentioned structure expression (4) 
Thickness of the luminous layer which consists of a compound of -1 was also set 
to 30nm, and the vacuum evaporationo rate was carried out in 0.2nm/second. 
[0058] Furthermore, it is Alq3 of the above-mentioned structure expression as an 
electronic transportation ingredient. It vapor-deposited in contact with the 



luminous layer. Alq3 Thickness was set to 30nm and the vacuum evaporationo 
rate was carried out in 0.2nm/second. 

[0059] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 4 by 
the example 3. 

[0060] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 3 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 650nm. When the 
electrical-potential-difference-measurement of luminance was performed, they 
are 4000 cd/m2 at 8V. Brightness was obtained. 

[0061] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 2100 hours until 
brightness was halved. 



[0062] Changed to alpha-NPD as an example 4 electron-hole transportability 
ingredient, and TPD (triphenyl diamine derivative) of the following structure 
expression was used, and also lamination and the forming-membranes method 
produced organic electroluminescence devices based on the example 2. 
[Formula 8] 

TPD : 




[0063] The organic electroluminescence devices of this example also presented 
luminescence of the same red as an example 2. The spectrum was in 
agreement with the spectrum of the organic electroluminescence devices of an 
example 2 as a result of spectrometry. 

[0064] Example 5 this example is an example which produced the organic 
electroluminescence devices of single hetero structure, using the compound of 
following structure-expression (4)-6 which had a cyano group in R17 and R20 



among the above-mentioned JISUCHIRIRU compounds of a general formula (3) 
as an electron hole transportability luminescent material. 
[Formula 9] 

ffi&ft (4) -6 : 




[0065] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and the compound of above-mentioned 
structure-expression (4)-6 was formed as an electron hole transportation layer 
(********) in thickness of 50nm under the vacuum of 10 - 4 or less Pa with the 
vacuum deposition method. The vacuum evaporationo rate was carried out in 
0.1nm/second. 

[0066] Furthermore, Alq3 (tris (eight quinolinol) aluminum) of the 
above-mentioned structure expression was vapor-deposited in contact with the 



electron hole transportation layer as an electronic transportation ingredient. Alq3 
from -- thickness of this becoming electron transport layer was also set to 50nm, 
and the vacuum evaporationo rate was carried out in 0.2nm/second. 
[0067] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 by 
the example 5. 

[0068] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 5 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, as 
shown in drawing 8 , it obtained the spectrum which has a luminescence peak in 
640nm. The spectroscope which used the photodiode array by the Otsuka 
electronic company as the detector was used for spectrometry. Moreover, when 
the electrical-potential-difference-measurement of luminance is performed, as it 
is shown in drawing 12 , they are 4000 cd/m2 at 8V. Brightness was obtained. 
[0069] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 



current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 2000 hours until 
brightness was halved. 

[0070] Example 6 this example is an example which produced the organic 
electroluminescence devices of single hetero structure, using the compound of 
above-mentioned structure-expression (4)-6 which had a cyano group in R17 
and R20 among the above-mentioned JISUCHIRIRU compounds of a general 
formula (3) as an electronic transportability luminescent material. 
[0071] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 100nm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD (alpha-naphthylphenyl 
diamine) of the above-mentioned structure expression was formed as an 
electron hole transportation layer in thickness of 50nm under the vacuum of 10 - 
4 or less Pa with vacuum evaporation technique. The vacuum evaporationo rate 
was carried out in 0.1nm/second. 

[0072] Furthermore, the compound of above-mentioned structure-expression 
(4)-6 was vapor-deposited in contact with the electron hole transportation layer 
as an electronic transportation ingredient. The above-mentioned structure 



expression (4) Thickness of the electron transport layer (********) which consists 
of a compound of -6 was also set to 50nm, and the vacuum evaporationo rate 
was carried out in 0.2nm/second. 

[0073] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 3 by 
the example 6. 

[0074] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 6 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry like 
an example 1 , as shown in drawing 9 , it obtained the spectrum which has a 
luminescence peak in 640nm. Moreover, when the 
electrical-potential-difference-measurement of luminance is performed, as it is 
shown in drawing 13 , they are 3500 cd/m2 at 8V. Brightness was obtained. 
[0075] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 
current value was energized uniformly and continuation luminescence was 



carried out, and when carrying out forcible degradation, it was 1500 hours until 
brightness was halved. 

[0076] Example 7 this example is an example which produced the organic 
electroluminescence devices of double hetero layer structure, using the 
compound of above-mentioned structure-expression (4)-6 which had a cyano 
group in R17 and R20 among the above-mentioned JISUCHIRIRU compounds 
of a general formula (3) as a luminescent material. 

[0077] First, the 30mmx30mm glass substrate with which the anode plate which 
consists of ITO with a thickness of 1 0Onm was formed on one front face into the 
vacuum evaporation system was set. The substrate was approached, the metal 
mask which has two or more 2.0mmx2.0mm unit openings as a vacuum 
evaporationo mask has been arranged, and alpha-NPD of the above-mentioned 
structure expression was formed as an electron hole transportation layer in 
thickness of 30nm under the vacuum of 10 - 4 or less Pa with the vacuum 
deposition method. The vacuum evaporationo rate was carried out in 
0.2nm/second. 

[0078] Furthermore, the compound of above-mentioned structure-expression 
(4)-6 was vapor-deposited in contact with the electron hole transportation layer 
as a luminescent material. The above-mentioned structure expression (4) 
Thickness of the luminous layer which consists of a compound of -6 was also set 



to 30nm, and the vacuum evaporationo rate was carried out in 0.2nm/second. 
[0079] Furthermore, it is Alq3 of the above-mentioned structure expression as an 
electronic transportation ingredient. It vapor-deposited in contact with the 
luminous layer. Alq3 Thickness was set to 30nm and the vacuum evaporationo 
rate was carried out in 0.2nm/second. 

[0080] The cascade screen of Mg and Ag was adopted as a cathode material, 
and by vacuum evaporationo, this was also formed in the thickness of 50nm (Mg 
film) and 150nm (Ag film) as vacuum evaporationo rate 1nm/a second, and 
produced the **** organic electroluminescence devices shown in drawing 4 by 
the example 7. 

[0081] Thus, forward bias direct current voltage was applied to the organic 
electroluminescence devices of the produced example 7 under 
nitrogen-gas-atmosphere mind, and the luminescence property was evaluated. 
The luminescent color was red, and as a result of performing spectrometry, it 
obtained the spectrum which has a luminescence peak in 640nm. When the 
electrical-potential-difference-measurement of luminance was performed, they 
are 5200 cd/m2 at 8V. Brightness was obtained. 

[0082] After producing these organic electroluminescence devices, although it 
was left for one month under nitrogen-gas-atmosphere mind, component 
degradation was not observed. Moreover, initial brightness 300 cd/m2 The 



current value was energized uniformly and continuation luminescence was 
carried out, and when carrying out forcible degradation, it was 2350 hours until 
brightness was halved. 

[0083] Changed to alpha-NPD as an example 8 electron-hole transportability 
ingredient, and TPD (triphenyl diamine derivative) of the above-mentioned 
structure expression was used, and also lamination and the forming-membranes 
method produced organic electroluminescence devices based on the example 6. 
[0084] The organic electroluminescence devices of this example also presented 
luminescence of the same red as an example 6. The spectrum was in 
agreement with the spectrum of the organic electroluminescence devices of an 
example 6 as a result of spectrometry. 
[0085] 

[Function and Effect of the Invention] Since at least one sort of a JISUCHIRIRU 
compound expressed with said organic layer said general formula (1) or (3) is 
contained in the organic electroluminescence devices by which the organic layer 
which has a luminescence field is prepared between an anode plate and 
cathode according to the organic electroluminescence devices of this invention, 
it becomes possible to offer the organic electroluminescence devices which 
have stable red luminescence by high brightness. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section outline sectional view of the organic 
electroluminescence devices based on this invention. 

[Drawing 2] They are other important section outline sectional views of **** 
organic electroluminescence devices. 

[Drawing 3] They are other important section outline sectional views of **** 
organic electroluminescence devices. 

[Drawing 4] They are other important section outline sectional views of **** 
organic electroluminescence devices. 

[Drawing 5] It is the block diagram of the full color flat-surface display using **** 
organic electroluminescence devices. 

[Drawing 6] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the example 1 of this invention. 

[Drawing 7] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the **** example 2. 

[Drawing 8] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the example 5 of this invention. 



[Drawing 9] It is the emission spectrum Fig. of the organic electroluminescence 
devices by the **** example 6. 

[Drawing 10] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 1 . 

[Drawing 11] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 2. 

[Drawing 12] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 5. 

[Drawing 13] It is the electrical-potential-difference-brightness property Fig. of 

the organic electroluminescence devices by the **** example 6. 

[Description of Notations] 

1 [ - A protective coat, 5, 5a, 5b / - An organic layer, 6 / - An electron hole 
transportation layer, 7 / - An electron transport layer, 8 / - A power source, 10 / 
- An electron hole transportation layer, 11 / - A luminous layer, 12 / - An 
electron transport layer, 14 / -- A luminance-signal circuit, 15 / - A control circuit, 
20 / - Luminescence light, A B C, D / - Organic electroluminescence devices ] - 
A substrate, 2 - A transparent electrode (anode plate), 3 -- Cathode, 4 



